In 1986 Akai and Kiuchi observed the epitracheal gland of Bombyx larvae using a transmis sion electron microscope, and found the gland cell contains numerous electron dense droplets in the cytoplasm. It seems likely that most of these droplets degenerate and are expelled to the outside of the cell during each molting stages (Akai 1990) . The author was then interested in the function of these ultrastructural changes and their endocrine secretory role during the molting cycle. In this paper, detail of the ultrastructure is reported and the secretory function of the gland during the molting cycles. 
Anatomy
Larvae and pupae from the 4th molting stage to newly molted pupae were dissected every day under a binocular light-microscope. When the epitracheal gland was detected under the microscope, a fixative was dropped on the tracheal bush and a piece of the trachea with the gland attacted was removed by tweezers and stored in a bottle filled with cold fixative.
Electron microscopic observations
For electron microscopic observations these glands were fixed for 1hr. in cold 4% glu taraldehyde in 0.1M phosphate buffer (pH 7.4). After fixation, the materials were rinsed with several changes of buffer solution, and then were postfixed in 2% osmium tetroxide in the same buffer. The materials were dehydrated in a graded concentration of ethanol and finally embedded in Epon 812.
Sections were cut with a diamond knife on an LKB Ultrotome and stained for 20min. in a saturated solution of uranly acetate in distilled water, and then for 7min. in Sato's staining solution (Sato 1968) . Electron micrographs were taken by a transmission electron microscope, JEM-100 CX II. Under a binocular light-microscope, the epitracheal gland was detected on the inner side of a tracheal bush as shown in Fig. 1 . These organs were clearly detected during the molting stage when they appeared larger and brighter than in any other feeding stage.
Lower magnification EM photographs revealed the gland cell to be huge and to contain several nuclear sections with holding nuclear materials as well as various sized cytoplasmic vacuoles (Fig. 2) . Such a huge gland cell is usually considered as the polyploid cell, just like an insect silk gland (Akai 1984) . It seems probable that this gland cell has a ramified large nucleus containing a high level of polyploid DNA. The difference between the gland cell and the duct cell in the epitracheal gland is also char acterized by the existence of the dense droplets as shown in Fig. 5 . The duct cell has none of the electron dense droplets, while in the gland cell they are numerous as shown in Figs. 5-9. The duct cell is covered with a thick basement membrane and the nucleus appears round in shape, containing small numbers of nucleoli and numerous scattered chromatin bodies (Fig. 5) . In the perinuclear zone in the central regions of the cell, the distribution of the electron dense droplets is comparativrely lower (Figs. 8, 9 ), and the rough endoplasmic reticulum is fairly well developed.
Golgi complexes containing both dense and transparent droplets are located in these regions.
The ultrastructural process of degeneration of the electron dense droplets was clearly observed (Figs. 10-13) . One day before the pupal molt, the dense droplets were abundant in the central area as shown in Fig. 10 . The day after the molt these dense droplets had de creased sharply, and different sizes of vacuoles containing fine fibrous materials were newly formed in several places in the cytoplasm (Fig. 11) . From detailed observations, it was pre sumed that these vacuoles are formed with degenerated materials from the electron dense drop lets (Figs. 12, 13 ). Sometimes the vacuoles contained an extremely large quantity of dense material which seemed to be in the process of digestion.
Although the exact role of the gland cell is not yet clear, these findings indicated that the cell produces the electron dense droplets during each feeding period, and these are then de generated during the molting stage. Such a periodic ultrastructural change of the endogenous product has been reported in Bombyx tissues, for example, the suboesophageal body (Akai 1976 ) and the pericardial cells (Tanaka et al. 1986 ). In these cases, there has been clear obs ervation of the products being formed by typical endocytosis, and, as in this case, degeneration occuring during the molting stage.
In conclusion the epitracheal gland is considered to be an endocrine organ functioning The degenerated fibrous materials are temporarily stored in variously sized vacuoles in the cytoplasm, and then these materials seem to be released into the hemolymph. From these observations, it is believed that the gland is a sort of endocrine organ functioning in periodic biosynthesis and in the release of the digested materials with each molting cycle.
